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What About High-Moisture Corn for Hogs? 
H;gh-mo;,1"'0 com ;, a •afafaclo<y leed,foff fo, g~w;ng-fin;,h;ng hog" ~ 
according to the results of a series of tests at Iowa State. But high- V 
moisture corn calls for special storage and handling to maintain quality. 0 
by William M. Hunt, J. D. Jones, Vaughn Speer, Virgil Hays 
and Damon V. Catron 
I NTEREST in storing high-
moisture corn and feeding it 
to livestock has been growing. 
Rigid requirements for storage 
and the cost of drying corn have 
given push to the search for ways 
to preserve corn with excess mois-
ture without great loss of nutri-
ents and spoilage. 
Successful storage of corn har-
vested at an early date allows live-
stock producers to use cornstalks, 
either as silage or pasture, at a 
time when they have a greater nu-
tritive value than later. Harvest-
ing losses also are minimized when 
corn is removed from the field be-
fore stalks become brittle and 
blown over. An additional advan-
tage of high-moisture corn could 
be a superior nutritive value. 
THE A UTH ORS a re mem be rs or fo rmer 
members of t he resea rc h staff in the De-
partme nt of An imal H usbandry at Iowa 
State. 
Feed to Swine? 
A series of tests over an 18-
month period has shown that 
high-moisture corn is a satisfac-
tory feedstuff for growing-finish-
ing swine. It's highly palatable. 
To maintain quality, however, it 
requires special storage and han-
dling, especially in warm seasons. 
Pigs fed high-moisture corn in 
our tests made equal, and some-
times superior, gains to pigs fed 
dry corn. But more feed per 
pound of gain was required on a 
high-moisture corn diet when the 
pigs were offered corn and protein 
supplement free-choice. Pigs of-
fered high-moisture corn and pro-
tein supplement free-choice tended 
to eat a higher proportion of corn 
than comparable pigs offered dry 
corn and supplement free-choice. 
When we limited protein intake in 
a complete ration, however, less 
feed was required per pound of 
gain by pigs fed high-moisture 
corn than those fed dry corn. 
High-moisture corn has received 
a variety of definitions. But all 
agree in one respect- that the 
corn contains enough moisture to 
promote some degree of fermenta-
tion during storage. The pref erred 
method is to harvest the corn when 
it still contains a high level of 
moisture, usually more than 20 
percent. Another method is to add 
water during or after placement in 
the storage structure. Our tests 
were with corn harvested and 
stored when it contained the de-
sired amount of moisture. 
Preserving high-moisture corn 
as a feedstuff with maximum nu-
tritional value involves several 
factors. Air-tight storage is needed 
if the corn is to be preserved for 
feeding in the spring and summer 
months. Respiration of the corn 
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in an air-tight structure increases 
the concentration of carbon diox-
ide at the expense of oxygen so 
that molds and aerobic bacteria 
can no longer grow. If outside air 
containing oxygen is allowed to 
enter, microbial growth can flour-
ish and feed upon the nutrients. 
Temperature and humidity also 
affect microbial growth but aren't 
as critical in a high concentration 
of carbon dioxide as when high 
levels of oxygen are present. Vari-
ous insects and mites can cause 
damage to stored grain, but, with-
out oxygen, these organisms are 
no problem. The amount of in-
fection by microorganisms before 
harvesting also has an effect on the 
keeping quality of the corn. 
Our Tests ... 
We conducted a series of exper-
iments over an 18-month period to 
evaluate the nutritive value of 
high-moisture corn for growing-
finishing swine. We also used corn 
of different moisture levels to de-
termine whether there was a 
"best" moisture at which to har-
vest and ensile corn to maintain 
top nutrient qualities as a feed-
stuff for growing-finishing swine. 
Two different types of structures 
were tested as storage facilities for 
high-moisture corn in conjunction 
with the feeding trials since the 
type of storage is so critical. 
Corn for each test in the series 
was of the same variety and came 
from the same field in such a way 
that a representative sample of 
the entire field was available for 
each experimental ration. 
Storage Facilities: The two 
types of storage structures used 
were corrugated steel bins-sealed 
with mastic at all joints-and air-
tight silos. 
Steel bins: Three of the five 
bins used were also fitted with a 
polyethylene liner as an additional 
test facility for storing high-mois-
ture corn. The bins were 6 feet in 
diameter, with a capacity of about 
300 bushels. Corn at moisture 
levels of 3 7 .3 , 29 .3 and 21 percent 
was stored in the bins. Extreme 
care was used to prevent punctur-
ing the polyethylene liners. Im-
mediately after filling, the tops of 
the liners were sealed with plastic 
tape. 
A fourth bin, with no liner, was 
made as air-tight as possible and 
was filled with corn containing 
29.3 percent moisture. The fifth 
bin was used for corn to be used 
as the control ration; the corn was 
dried, with air heated to 160°F., 
to a moisture content of 15 .5 per-
cent. 
These facilities proved unsatis-
factory since it wasn't possible to 
secure an air-tight seal. In all of 
the bins containing high-moisture 
corn, microbial growth had flour-
ished by 50 days after filling. 
When temperature dropped below 
3 2 °, the corn began to freeze and 
continued to do so to a distance of 
about 2 feet within the bins. 
High-moisture and low-moisture corn for growing-finishing swine. 
Exp. 
no. 
I" 
II' 
Ill' 
IV' 
V" 
VI' 
Corn 
mo is-
tu re 
37.3%' 
29.3% c 
29.3°/0 d 
2 1.0%' 
15.5°/0 • 
29.3%" 
14.4°/0 
25.3%" 
14.4% 
26.7%" 
14.4% 
31 .9%" 
24.7%" 
19.8"/0 ' 
12.0%0 
3 1.9%" 
24.7"/0 " 
19.8%" 
12.0%" 
Av. 
No. initial 
of weight 
pigs 
4 --- . 53.2 
4 ·- -·--·----·--· 49.2 
4 --------------- 48.2 
3 ·- -·--···------ 49.0 
4 ··----···------- 48.8 
30 ··-··--···------ 78.7 
29 ·- - ·· ··-------· 73.6 
40 -------·-------· 62.I 
40 -- ----- 62. I 
15 ---------- ----- 51.8 
15 ------------- -- 51.9 
6 ...... 
·-······· 
30.7 
6 ------------·--· 31.0 
5 ·--------------- 31.4 
6 . 30.5 
19 
----
33.1 
17 
------
33.6 
19 ····----·---···· 33. I 
18 ·--------------- 32.9 
•Feed adjusted to an equivalent dry-matter basis. 
• Individually fed . 
Av. 
final 
weight 
136.8 
134.8 
130.0 
140.7 
136.8 
161.4 
155.4 
205.8 
193.6 
198.3 
198.3 
190.2 
189.0 
197.4 
189.8 
190.0 
198.2 
199.4 
181.7 
•Stored in 300-bushel corrugated steel bin with polyethylene liner. 
•Stored in 300-bushel corrugated steel bin without polyethylene liner. 
•Corn dried with air heated to 160°F. 
'Group fed. 
•Stored in glass-lined, air-tight silo. 
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Av. Feed per 
daily pound of 
gain gain• 
pounds Feeding method 
1958.59 
1.02 4.65 Complete ration, hand-fed 
1.04 4.34 Complete ration, hand-fed 
1.00 4.39 Complete ration, hand-fed 
1.12 4.08 Complete ration, hand-fed 
1.07 4.32 Complete ration, hand-fed 
1.65 3.63 Corn and supplement, free-choice 
1.64 3.52 Corn and supplement, free-choice 
1.87 3.91 Corn and supplement, free-choice 
1.70 3.73 Corn and supplement, free-choice 
1.53 3.75 Corn and supplement, free-choice 
1.53 3.52 Corn and supplement, free-choice 
1959-60 
1.53 3.18 Complete ration, hand-fed 
1.50 3.44 Complete ration , hand-fed 
1.54 3.65 Complete ration, hand-fed 
1.54 3.31 Complete ration, hand-fed 
1.43 3.96 Mixed corn and supplement, self-fed 
1.55 3.98 Mixed corn and supplement, self-fed 
1.55 3.96 Mixed corn a nd supplement, self-fed 
1.30 4.10 Mixed corn and supplement, self.fed 
There were no obvious toxic ef-
fects from feeding the moldy corn. 
But because of poor growth and 
great variability of all pigs fed 
either high-moisture or dry corn 
in this experiment, we could make 
no valid conclusions as to feeding 
value. The results of this test 
(experiment I) and others are 
summarized in the table. 
Air-tight silos: These proved 
to be satisfactory for storing high-
moisture shelled corn. It was pos-
sible to maintain a sufficient con-
centration of carbon dioxide to 
prevent undesirable microbial 
growth. 
Feeding Tests: We conducted 
another series of tests in 1958-59 
to compare high-moisture ( 2 5 .3 
percent) corn with dry corn self-
fed to pigs that also had access 
to a 33-percent protein supple-
ment. Two tests were run during 
the winter months and a third dur-
ing the summer (experiments II, 
III and IV in the table) . 
High-moisture corn was added 
to self feeders at 5-7 day intervals 
in the winter and daily during the 
summer. There were no feeding 
problems of either freezing or 
spoiling under these conditions. 
Both the high- and low-moisture 
corn and the protein supplement 
were offered free-choice from self 
feeders. 
In one of the winter tests and 
the summer test, average daily 
gains were nearly the same for 
both low- and high-moisture corn. 
In the other winter experiment, 
pigs offered the high-moisture corn 
gained 10 percent faster than the 
pigs offered dry corn. 
In all three tests, pigs fed high-
moisture corn required more feed 
per pound of gain, on an equiva-
lent dry-matter basis, than did 
pigs fed dry corn. But at the same 
time, pigs fed the high-moisture 
corn consumed less protein sup-
plement per pound of gain. Also 
the protein level of the ration se-
lected by the pigs offered high-
moisture corn consistently was be-
low the protein level of the ration 
selected by pigs offered regular 
corn. 
Of the pigs involved in two of 
these three tests, 110 were live 
probed to see if there might be an 
influence on depth of backfat 
from using high-moisture corn. 
Also, 2 5 pigs were slaughtered at 
market weights to find any effect 
of high-moisture corn on carcass 
quality. We noted no differences 
in backfat by live probe, in depth 
of carcass backfat or in dressing 
percentage. 
1959-60 tests: The next winter, 
corn at four different moisture 
levels-12, 19.8, 24.7 and 31.9 
percent-was ground and mixed 
with soybean meal and fortified 
with minerals and vitamins to 
form a complete feed for growing-
finishing pigs. Grinding and mix-
ing were necessary at weekly inter-
vals to avoid spoilage, even though 
the feed was stored at relatively 
low temperatures. No antibiotics, 
sources of unidentified growth 
factors or feed additives were in-
cluded in the ration. This was so 
that any unidentified beneficial 
factors in the ensiled corn would 
have an opportunity to exert their 
influence. 
Average daily gains for all four 
moisture-level treatments were 
nearly identical (experiment V in 
the table). Growth wasn't as rapid 
as might have been expected, but 
this may have been due to exclu-
sion of antibiotics and sources of 
unidentified growth factors in the 
rations. 
There were differences in the 
feed-conversion rates for the corn 
at different moisture levels. On an 
actual feed or equivalent dry-mat-
ter basis, pigs receiving the dry 
corn in their ration required 4. 7 
percent more feed than pigs re-
ceiving the ration including corn 
at 31.9 percent moisture. Pigs fed 
the rations containing corn at 19.8 
and 24. 7 percent moisture required 
11.4 and 8.2 percent more actual 
feed, respectively, than those fed 
the ration containing corn at 31. 9 
percent moisture. 
Our final experiment (VI) was 
conducted to see if pigs fed a low-
protein, high-moisture corn ration 
grew as rapidly and were as effi-
cient in feed conversion as pigs 
fed a low-protein ration contain-
ing dry corn. Corn from the same 
storage units used in the previous 
experiment (V) was used. 
Soybean meal pellets fortified 
with vitamins and minerals were 
added to the shelled corn contain-
ing 12, 19.8, 24.7 and 31.9 percent 
moisture. Pigs averaging 33 
pounds were started on a ration 
containing 14 percent protein and 
were shifted to a 12-percent pro-
tein ration at 50 pounds of body 
weight. At 12 5 pounds, the ration 
was changed to include 10 percent 
protein until the pigs reached 200 
pounds. No antibiotics, feed addi-
tives or sources of unidentified 
growth factors were added. 
Pigs fed the rations containing 
corn at 19.8 and 24.7 percent 
moisture made identical average 
daily gains. Pigs fed the ration 
containing corn at 31.9 percent 
moisture gained at a 7. 7-percent 
slower rate, while those fed the 
dry-corn ration gained the slowest 
- 16.1 percent less rapidly than 
those making the fastest gains. 
The amount of feed required 
per pound of gain for all pigs 
receiving the rations containing 
high-moisture corn was nearly the 
same. Pigs fed the ration contain-
ing dry corn required 3.5 percent 
more feed per pound of gain. (We 
noted in this experiment that the 
pigs fed the dry-corn rations hacl. 
a greater tendency to sort the 
protein supplement pellets from 
the shelled corn.) 
Summing Up . 
Based on this series of tests, 
high-moisture corn is a satisfac-
tory feedstuff for growing-finishing 
pigs. Thus, this offers an addition-
al use for your high-mois.ture corn. 
But remember, to maintain its 
quality and nutritional value, high-
moisture corn requires air-tight 
storage and, particularly in warm 
seasons, frequent removal from 
storage for feeding. 
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